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Introduction

¢ From ’94 analysis of FQD {?”( 3,Q°, x p) diffract-
ive contribution to the structure function is shown
to be consistent with combined Pomeron and
Meson exchange

e From F2 (B,Q?) (the Pomeron component to

D (5 Q% z p)) large scaling violations. Strong

1ncrease in FQ (3, Q*‘) with Increasing Q°
— significant gluon contribution

e From QCD analysis of Ff (3, Q°)
— “leading” gluon distribution

e What does the hadronic final state tell us about
the diffractive interaction?



Introduction to Diffraction
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e The H1 definition of diffraction requires that the hadronic final state
consists of a system X and Y seperazed bty the largest gap in
psendo-rapdity m

e Kinematics Standard deep—inelas
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e Diffractive Kinematics for svstems X and ¥
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e Interpretation ir terms of an exchanged object {e.g. Pomeron).

J = Fraction of the exchanges momemtum carnied by o

zp = Fraction of protons momentum carried by exchage
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Partonic Structure of Diffractive Exchange

a) ocoFir
Quarks Only, Qpm2.5 GeV*
/ndf = 95.2/39

H1 Prehminary 1994
b) QCD Fu
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e F Shows no evidence of a fall in @ with increasing J

e Such strong Q? scaling violations
— hint at very hard gluon density?

e DGLAP QCD fit inciuding Quarks ana Gluons at the starting scale
gives pest {t.
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Factorisation and the “Pomeron Structure
Function™

D(3; . - .

e From F, ( (3. Q°. xp) it has been seen that the

diffractive contribution to the cross section can be
factorised in the form:

D(3 . \ )
Fy ( ](63Q2y5~’«'IPJ = [piplep.t) - FFi3 %

fp;p(xp.t) = Pomeron flix : non-perturbative)

FFi3,Q?) can be thought of as the structure function of
the “Pomeron”

e Ansatz of factorisation, it is possible to treat the Pomeron
as an effective hadron. — Structure function

= Possible to parameterise the structure in terms of parton

densities — DGLAP QCD ft



Pomeron Parton Densities

H1 Prehiminary 1994 Hi Preliminary 1994
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@ : » 1 K . 2 2
» “Leading Gluon™ gluon behaviour seen z,,p — 1 as Q° ~ (Jj

e Significant fraction of the Pomeron's momenturn is carried by gluons

e Rapid evolutior: of the giuon density. Important for the hadronic
final state



Monte Carlo Models

e H1 Collaboration uses RAPGAP {Author H. Jung)
— based on Ingelman—Sclein Maodel:

— proton couples to a spacelike P

— IP has a partonic structure
— probed by virtual photon

e Parton densities obtained from fit to F¥( 3. Q?)

e Full Q? evolution included

Final State Modelling

¢ O(ag) QCD matrix elements {BGF, QCD-Compton)
e Fragmentation Schemes {perturbative;}

1. LLA parton showers (DGLAP)

2. colour dipole model (CDM «.f. ARIADNE)
e hadronisation — LUND string model (JETSET)



Hadronic Final State

v \3 Iy 5 3 _
e From the fits to F,"'7(3,Q°. xp; and the subsequent
QCD analysis

— structure function of F.HP (3, Q2} — SITOnE ()? rise

— gluons dominate the structure
— “Leading Gluon” behaviour

e From measured parton deusities
— Compare with predictions from RAPGAP

— Does tne Hadronic finas 3tate concur wita ihe siruciure

~ : B ML
TUNCLion anadvsis.

Measurements:

e Fherov Flow — Charged Track Snecrra



Final State Selection

e Eneroyv Flow and Charged Track Spectra
. -

Kinematic Range Selected:

® 7.5 < Q% < 100GeV*
o 0.0S <y <{.b

o Tpp < 0.025

o My < 1.6GeV

o M > 3Gey

e All distributions are measured in the ~* P C.M.S,
e Energy Flow uses Calorimeter Clusters
o Particle Spectra — Charged Tracks

e All objects boosted into the v~ # C.M.S.

-+

LB L) . - - -~ w 1 E . .-
o All distribusions fully corrected with stavistical and
systematic errors.
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Contribution t¢ Er. Pr, E-fHow

e In v* P C.MS. Struck quark and ‘remnant’ are highly
aligned along ~* PP axs

Fr May arise from:

o [ntrinsic K of ¢ -~ reman
e Soft gluon bremsstrahlung
— Highly collimatea along ¢ + remnant
— Very littie large angle high energy radiation

. Tyre wowtes e e T P P L ‘_‘\_1‘|-»u_|\n1_+-::".y'
@ SairianiaaTiag, IAYTIONC e e e R S L v

e Onlv QCD-Compton can provide high pr radiation {sup-
pressed bv Qlag))



Final State Expectations: Gluon
Dominated Object
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= Higher E-flow about n* =0
e For tchanne! giucn exchange there s enhanced ov The

colour factor) large angle giuvon emission
— Increased contribution

region of n* i tae ~* P U M5,



Energy-Flow in ~* [P C.M.S.
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e E-flow distributions rather svmmetric about n” =
— Indicative of leading 2-body process

e High level of E-Flow at n* = 0
— Cannot be reproduced by quark only Pomeron
— Well described bv “leading = giuon Foiteron



Charged Track P} Spectrum in ~*
C.M.S.
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e Large tail to large F%* over that observed in EMC at sim-
ilar energy
— In the kinematic domain of the EMC data the ~" p
interactions are dominated by valence and sea quark in-
teractions

e (Quark domnated structure unable to reproduce high P;?
tail



Xr Spectrum in +v* P C.M.S.

In Diffraction the relevent mass scale 1 My
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¢ Symmetry between photon and Pomeron hemispheres
— In the kinematic domain of the EMC data the v p
interactions are dominated by valence and sea quark in-
teractions

e No suppressiorn. of aigh pr QCD radiarion in vhe remnant
direction
— More “quark’ like “remnant” than the extended pro-
ton remnant in EMC +* p data.



“Seagull” plot in ~" P C.M.S.

. Seagull plot defined as: < P° > vs X
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e Symmetry between photon and Pomeron hemispheres
— More < P3* > in Pomeron remnant hemisphere {no
suppression of radiation) — more point like remnant

e Higher < P}* > at Xy ~ 0 than EMC data

— significant contribution from hard subprocess

~—



Energy Flow Summary
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e F-flow distributions symmetric about ™ & U
— High level of energy dow abour * ~ U
® Sl Pl
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e X and “Seagull” picts rather svmmetric abour Xz ~ o
— More point like rempnant than proton
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THRUST

1 (N |
T = ——— xmax | X2/ |p; - 7
v il e }

e Information from Thrust:
Thrust finds the direction in the C.M.S. along which the

energy How 1s maximal

e For each event obtain information on:
| T I T AR A

2. Shape given bv I

ISOTROPIC qq PARTONS
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THRUST P _

e Fromnt wrt ~" P axs
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THRUST

— Fudlv correcteq witn sysTematic -~ SLatiStica: errcrs (I Juacranure.
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e < Thrust > grows with Mx
— Final state not isotropic but exhibits a growing back
to back correlation in the energy flow
— 2-Jet is the leading topological property

e High P, data show strong collimartion tncugn .ower
<T>
— Requirement of significant gluon radiation

e (QCD Evolved M.C. describes data well
CAKELATED

s mien (PO Lowet & 7 :



THRUST Pz

At preliminory, sodco Dy g
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e P? distribution peaked at low P values

e Substantial P% tail
— Significant contribution from high Pr hard proccsses

e For all values of My the data show a universal shape in
pT
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PARAMETER
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% Of Events With High Pr
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e 50 — 60% of data have P? > 1 GeV?
e 25 — 35% of data have P% > 3 GeV?

e Such a significant fraction of events requires large contri-
bution from high pr subprocesses



THRUST Model Comparisons
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e “Leading” Gluon models describe the < T > vs My well
— Though description is not perfect

e No model is able to describe the My dependence of the
high Pr data
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Thrust Summary

e 2-jettiness and alignment with v* IP axis are the leading
topological properties

e There is a large P}? tail
— 30 % of events have P3? > 3 GeV?

e Except near the kinematic end point Py? distributions
follow a universal shape independent of My

e Data consistent with “Leading” Gluon models and 5CI
model —> FerR T  MEMUREMERT

| 124 o PT 1o
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CHARM

o
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Expectations:

e If Pomeron has a significant gluon content
— BGF dominates

= Increased open Charm production
e Charm contribution measured from D** production

e Measure ep — ¢ D'* X' Y via:

D= - D° rj Al e

A glow Toaa



Charm Selection

Track Selection

® Thgei' < 1.0
o pr > 0.2GeV, /cfor ‘K, 7
o pr > 0.1GeV/c for nl

Kinematic range for D**

Event Kinematic Range:

0 10 < Q% < 100GeV?/c*
e (0.06 <y <06

o rp < 0.05

o My < 1.6GeV/c?
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Observation of Charm
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Analysis Method
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e Scarch for pair of oppositelv charged tracks - A7,

e accept if My, — Woo < 80 MV ¢#

e combine with a third >rack ‘=3

baoonn
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Charm Cross—Section and Conclusions

e From the observed number of events possibie 1o extract a
cross section for the process:

cle'p— e " D*=XY )= {380 21 =3y vo

i

e QCD-RAPGAP M C. predicts a value of ~ 200 pb

e From assumption of a guark dominated Pomeron the
predicted cross section 1s less than ~ 10pb

e This is inconsistent at the 2o level with the measured
cross section



